
Copyright © 2022 Boeing. All rights reserved.  |   BOEING PROPRIETARY  |   CSM-PM&A   |   01JAN21  

Occupational Health Risks from Use of CF3I as a Halon 
1301 Replacement in APU Fire Extinguishing Systems

Copyright © 2022 Boeing. All rights reserved.

Britt Weldon, PhD

Boeing Toxicology



Copyright © 2022 Boeing. All rights reserved.

Overview

Å CF3I and Halon 1301 replacement 

Å Human health risk assessment framework

Å Risks to workers in and around an APU compartment

Å CF3I toxicity and potential adverse health effect levels

Å Potential worker exposure locations

Å Dispersion testing at occupationally-relevant locations around aircraft 

Å Characterization of risks of health effects from CF3I to workers
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Trifluoroiodomethane (CF3I)

Boeing is evaluating trifluoroiodomethane

(CF3I) as a potential Halon 1301 replacement 

for use in auxiliary power unit (APU) fire 

extinguishing systems of commercial aircraft

Wikipedia: CF3I
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Alternatives Assessment for Halon Replacement

Å Identifying a fire extinguishing agent to replace Halon 1301 in APU

ÅChallenges in balancing:

ÅPerformance

ÅDesign compatibility

ÅHealth and safety

ÅEnvironmental effects

ÅWeight/efficiency

ÅAvailability and cost

ÅMaterial compatibility

ÅRegulatory 

ÅMany more factorsé
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Human Health Risk Assessment to Evaluate Health & Safety

Human Health Risk Assessment for Chemical Risks: 

A systematic process by which the nature and magnitude of risks to human health 

from exposure to a chemical(s) are evaluated

Risk assessments characterize risks to inform decision-makers as to whether a risk 

is able to be sufficiently controlled for the protection of human health
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Human Health Risk Assessment

Risk is a function of both the toxic potential of a chemical (what health effects can it 

cause and at what dose) and the amount of chemical that a person is exposed to

ü If there is no exposure, there is no risk

ü If the chemical is not toxic, there is no risk

Most things have some inherent toxicityï

ñThe dose [exposure] makes the poisonò ïParacelsus (1493ï1541)

Risk = Toxicity x Exposure
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Are there potential health risks to workers when CF3I is used in APU 
applications?
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Occupational Health Risks from Use of CF3I in APU Systems

Are there potential health risks to workers when CF3I is used in APU applications?

Identify population Who is at risk? 

Assess hazards What adverse health effects can CF3I cause? At what 

doses?

Determine potential exposure scenarios Where might workers be exposed?

Quantify exposure How much CF3I might workers be exposed to?

Assess risk Can workers be exposed to concentrations of CF3I at 

levels that may cause adverse health effects?
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Life Cycle of CF3I as a Fire Extinguishing Agent

Boeingôs assessment focused on workers in the useful life stage of CF3Iôs life cycle

ÅProduction environments (e.g., in aircraft manufacturing facilities)

ÅIn-service environments (e.g., airline operations and maintenance of aircraft) 
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CF3I Toxicity and Hazard Summary

ÅCardiac sensitization- primary health effect of concern from inhalation

Å Key Study: Dodd & Vinegar, 1998

Å Cardiac sensitization test in dogs

Å No observed adverse effect level (NOAEL) identified: 0.2%

Å Lowest observed adverse effect level (LOAEL) identified: 0.4%

ÅSome potential for respiratory irritation and 

mutagenicity/carcinogenicity 

Å Primarily concerns for non-acute exposures

ÅDermal (skin) effects data gap in literature

ÅAcute hazards
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Exposure Scenarios

Occupational exposure to CF3I from use in APU applications on commercial aircraft. 

ÅProduction environments (e.g., in aircraft manufacturing facilities)

ÅIn-service environments (e.g., airline operations and maintenance of aircraft) 

ÅVariety of occupational tasks that may occur in production environments and in-service 

environments that may result in exposure. 

1. Work in or at APU compartmentð APU door open, door closed

2. Elevated work near aft of aircraftð APU door open, door closed

3. Ground-level work near aft of aircraftð APU door open, door closed

1 2 3
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Exposure Scenarios, Pathways, Routes

Work in or at APU 
Compartment

CF3I Fire Bottle 
Release

APU Door Open
Inhalation

Production Workers 
and Occupational 

Bystanders

In-Service Workers 
and Occupational 

Bystanders

Hazards Associated 
with Acute Exposures

Ground-Level Work 
Near Aft of Aircraft

Dermal
Elevated Work Near 

Aft of Aircraft

CF3I Fire Bottle 
Release

APU Door Closed

Conceptual Exposure Model of CF3I exposures in occupational settings
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Dispersion Test- Determine Potential Worker Exposure
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Dispersion Test Conditions

1. APU door open

2. APU door closed

Test conditions designed to capture worst-case scenario exposure conditions

Å No APU compartment ventilation airflow 

Å Outdoor wind speed < 5 knots

Å No precipitation

Å Test tailcone low to ground
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Discharge- APU Door Open


